Genetic evidence for the heterodimeric structure of glucosidase II. The effect of disrupting the subunit-encoding genes on glycoprotein folding.
It has been proposed that in rat and murine tissues glucosidase II (GII) is formed by two subunits, GIIalpha and GIIbeta, respectively, responsible for the catalytic activity and the retention of the enzyme in the endoplasmic reticulum (ER). To test this proposal we disrupted genes (gls2alpha(+) and gls2beta(+)) encoding GIIalpha and GIIbeta homologs in Schizosaccharomyces pombe. Both mutant cells (gls2alpha and gls2beta) were completely devoid of GII activity in cell-free assays. Nevertheless, N-oligosaccharides formed in intact gls2alpha cells were identified as Glc(2)Man(9)GlcNAc(2) and Glc(2)Man(8)GlcNAc(2), whereas gls2beta cells formed, in addition, small amounts of Glc(1)Man(9)GlcNAc(2). It is suggested that this last compound was formed by GIIalpha transiently present in the ER. Monoglucosylated oligosaccharides facilitated glycoprotein folding in S. pombe as mutants, in which formation of monoglucosylated glycoproteins was completely (gls2alpha) or severely (gls2beta and UDP-Glc:glycoprotein:glucosyltransferase null) diminished, showed ER accumulation of misfolded glycoproteins when grown in the absence of exogenous stress as revealed by (a) induction of binding protein-encoding mRNA and (b) accumulation of glycoproteins bearing ER-specific oligosaccharides. Moreover, the same as in mammalian cell systems, formation of monoglucosylated oligosaccharides decreased the folding rate and increased the folding efficiency of glycoproteins as pulse-chase experiments revealed that carboxypeptidase Y arrived at a higher rate but in decreased amounts to the vacuoles of gls2alpha than to those of wild type cells.